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"Method and device for the rolling or winding of strip" 

The invention relates to a method for the rolling or 
winding of strip having an unequal thickness over the 
strip width, in which the tension over the strip width 
in a strip length portion limited by rolls, winders, or 
control, guide or deflecting rollers is measured by 
means of a measuring roller, and claims the priority of 
German patent application 199 45 202.4, to the content 
of which reference is made . 

The hot rolling of metallic strip, particularly in 
rolling mill trains for wide strip, gives rise to an 
uneven thickness profile over the strip width and strip 
length. As a rule, such a wide strip has a smaller 
thickness at its side edges than in its center. Wide 
strip of this kind is often subdivided in the 
longitudinal direction into narrower strips. These 
longitudinally divided strips (split strips) then have, 
at least partially, a wedge-shaped cross section, in 
which one edge region is thicker than the other, 
opposite edge region. Such a wedge-shaped cross section 
presents difficulties during the further processing of 
the split strip. This applies whenever the split strip 
is rolled, wound on winders or guided via rollers, such 
as, for example, deflecting rollers. 

If, for example, such a strip is to be reduced in 
thickness by rolling, it runs out of true laterally in 
the roll nip formed by the processing rolls and on the 
winder, because, when the strip of wedge-shaped cross 
section is being wound, a varying winding diameter over 
the strip width is established and then consequently 


brings about an asymmetric distribution of longitudinal 
tension over the strip width. Equalization of the 
tensions in the strip, stabilization of the rolling 
process and a reduction in the out-of-true running of 
the strip are achieved by means of stabilizing rollers 
which are arranged upstream and downstream of the roll 
nip. DE-A-195 24 729 describes such a method and a 
corresponding device. According to this, guide rollers 
of the device can be inclined in an essentially 
vertical plane, in order thereby to tilt the strip by a 
limited amount out of its horizontal position and thus 
equalize the strip tensions and counteract its running 
out of true laterally in the roll nip. Said publication 
also describes a pivoting of the guide rollers in the 
horizontal plane for the same purpose. In this case, 
the stabilizing rollers are to be adjusted as a 
function of the distribution of the tensile stresses 
over the width of the strip. The tensile stress 
distribution ^ is . measured for this purpose. 
Consequently, in the known device, the stabilizing 
rollers are mounted on bearing pedestals, on which 
force -measuring sensors are arranged for determining 
the tensile force asymmetry present in the strip. 

However, the known method cannot prevent the 
measurement of the tensile stress distribution in the 
strip from continuing to be subject to serious errors. 
What tensile stress distribution during rolling 
actually occurs depends on the " particular process 
situation. To be precise, the tensile stress at the 
measuring point is composed of various stresses. These 
are, in the first place, tensile stresses which occur 
as a result of the varying length distribution of the 
strip over its width. These are the stresses actually 
to be measured. However, disturbing stresses also 
arise, which occur only because the strip running out 
of true laterally on account of its wedge-shaped cross 
section no longer runs onto a following assembly (roll. 


winder, or control, guide or deflecting roller) 
perpendicularly to the axis of rotation. 

If such a strip is wound onto a winder in this way, 
such as, for example, downstream of the roll nip during 
rolling, the run-on points of the strip on the winder 
are displaced, and an asymmetric strip geometry is 
obtained. As long as this situation persists, in the 
length portion of the strip between the roll nip and 
winder a stress state is established, in which the 
highest stress occurs at the corners located diagonally 
opposite one another, whilst the stresses at the other 
points are markedly lower. This gives rise to diagonal 
folds in the strip, and this state is therefore also 
designated the "towel effect". In the known method and 
in the measurement, carried out in this, of the tensile 
stress distribution over the strip width, this effect 
leads to a falsification of the measurement values, 
because those tensile stresses occurring as a result of 
the varying length of the strip over its width have 
superposed on them the tensile stresses arising from 
the towel effect. Consequently, these measurement 
values cannot be used for accurate measurement and 
therefore also not for the accurate control and 
regulation of the strip planeness, since it is not 
possible to distinguish between the actual tensile 
stresses corresponding to the length distribution and 
the disturbing stresses . 

The object on which the invention is based is to 
provide a method and/or a device, whereby it is 
possible to obtain more accurate measurement values. 

This problem is solved, according to the invention, in 
that disturbing stresses in the strip, caused by 
distortions when the strip runs out of true, are kept 
away from the measuring roller by means of a 
partitioning device. Such a partitioning device ensures 
that only those tensile stresses in the strip arise in 


the region of the measuring roller which occur as a 
result of the varying length of the strip over its 
width. The abovementioned disturbing stresses cannot be 
avoided in the case of a strip of uneven thickness, but 
5 are kept away by means of the partitioning device from 
that point on the strip where the measuring roller 
measures the tensile stress distribution in the strip. 

The subject of the invention is, moreover, a device for 

10 the rolling or winding of strip having an unequal 
thickness over the strip width, which possesses a 
measuring roller for measuring the stresses in a strip 
length portion limited by rolls, winders, or control, 
guide or deflecting rollers. This device is defined, 

15 according to the invention, in that, between the 
measuring roller and an assembly (roll, winder, or 
control, guide or deflecting roller) causing disturbing 
stresses in the strip, a partitioning device for 
absorbing the disturbing stresses is arranged. In this 

20 case, the partitioning device is arranged between the 
measuring roller and that point from which the 
disturbing stresses emanate. Depending on the type of 
device, it may be necessary to use a second 
partitioning device if disturbing stresses may take 

2 5 effect relative to the measuring roller from a second 
side. At all events, when the partitioning systems are 
used, the measuring roller actually determines only 
those stresses over the strip width which correspond to 
the length distribution of the strip and from which 

30 correct values for controlling, regulating and 
measuring can be derived. 

In a preferred embodiment of the invention, the 
partitioning device possesses a roller, preferably a 
35 plurality of rollers which maintain close contact with 
the strip via a surface with a good grip and over a 
sufficiently large looping angle. This close contact 
with the strip brings about an aligning effect in the 
strip, since the disturbing stresses are transmitted 


and dissipated from the strip to the rollers and their 
mounting . 


It is advantageous if the rollers of the partitioning 
5 device are mounted adjustably, but so as to be at a 
fixed location during operation. The adjustability of 
the rollers makes it possible to set these perfectly, 
in particular to ensure as large a looping angle as 
possible and consequently a sufficient partitioning 
10 effect. A firm fixed mounting of the rollers during 
operation ensures that the disturbing stresses are 
dissipated reliably. 


The invention is explained in more detail below by 
15 means of exemplary embodiments illustrated in the 
drawing, in which: 

Figure 1 shows a diagrammatic illustration of a known 
device for the rolling of strip in a side 
20 view; 

Figure 2 shows a top view of the device according to 
Figure 1 on a larger scale; 

25 Figure 3 shows a device according to the invention 
with single-roller partitioning, and 


Figure 4 shows a device according to the invention 
with double-roller partitioning. 

30 

Two rolls 1 and 2 form between them a roll nip 3, 
through which a strip 4 is guided, rolled and at the 
same time reduced in thickness. A winder 5, onto which 
the strip 4 is wound, is arranged at some distance from 
35 the rolls 1, 2. A measuring roller 6 supports the strip 
4 from below. Sensors, not illustrated, in the 
measuring roller measure the forces which occur there 
and which give a measure of the stresses prevailing in 
the strip 4 . 


Since the strip 4 has a wedge-shaped cross section, it 
is wound on the winder with varying tautness over its 
width, so that a higher strip tension is established at 
5 the thicker point of the strip. This leads to the strip 
4 being deflected laterally between the winder 5 and 
measuring roller 6. This is reproduced, somewhat 
exaggerated, in Figure 2 for the purpose of 
illustrating the consequences of deflection more 

10 clearly. The asymmetric strip tension leads to the 
strip being bent and no longer meeting the winder 5 
perpendicularly with its side edges, that is to say no 
longer at an angle of 90° to the axis of rotation 7 of 
the winder 5. As a result, when the strip 4 of wedge - 

15 shaped cross section is being wound, the run-on points 
of the strip on the winder 5 are displaced, and an 
asymmetric strip geometry is obtained. In Figure 2, the 
run-on points of the strip 4 are identified by arrows 
8. In this situation, in the length portion of the 

2 0 strip between the measuring roller 6 and winder 5, a 

completely uneven stress state is established, in which 
the stresses arising from the changing strip length and 
the disturbing stresses occurring due to the asymmetric 
introduction of tension at the winder and to 
25 distortions of the strip 4 running out of true are 
superposed on one another. The measuring roller 6 and 
its sensors cannot distinguish between the two types of 
stress . The measurement values thus obtained are 
consequently useless. 

30 

Figure 3 likewise illustrates a device for the rolling 
of a strip 4 which is wound by a winder 5. In this 
case, it is unimportant if the measuring roller 6 
present there is arranged above the strip 4. It 

3 5 operates on the same principle as the measuring roller 

6 in Figures 1 and 2. What is critical, however, is 
that, in Figure 3, a partitioning device 9 is arranged 
between the measuring roller 6 and the winder 5 . Said 
partitioning device consists of a roller 10 with a 


surface having a sufficiently good grip. The roller 10 
should also be arranged in such a way that a 
sufficiently large looping angle is obtained and 
therefore the strip 4 is in contact with the roller 10 
5 over a large area. The roller 10 could also be 
adjustable in order to achieve this. During operation, 
however, its position remains fixed and stable, in 
order to absorb and dissipate the disturbing stresses 
which, emanating from the winder 5, take effect in the 
10 strip 4 counter to the direction of run of the latter. 

Above the device. Figure 3 also illustrates a top view 
of the strip 4 , in which the forces which occur are 
illustrated as arrows. On the far left can be seen the 
15 unequal forces occurring directly when the strip 4 runs 
onto the winder 5 at the point identified by 11. The 
forces taking effect at the point 12 in the strip 4 are 
illustrated in the middle region. On the far right is 
illustrated the fact that, in the region of the 

2 0 measuring roller 6, for example at the point 13, only 

those forces arise which occur as a result of the 
length distribution of the strip over the width, 
because the disturbing stresses emanating from the 
winder 5 do not pass the partitioning device 9 since 
25 they are dissipated. 

Figure 4 differs from Figure 3 primarily in that it 
illustrates a partitioning device 9 which possesses two 
rollers 10 . In this way, an even larger looping angle 

3 0 as a whole, and therefore even more reliable 

partitioning of the disturbing stresses, can be 
achieved. Partitioning devices with more than two 
rollers 10 are perfectly possible and, in many cases, 
are even expedient and necessary. 


A method for the rolling or winding of strip 
having an unequal thickness over the strip width, 
in which the tension in a strip length portion 
limited by rolls, winders, or control, guide or 
deflecting rollers is measured by means of a 
measuring roller, wherein disturbing stresses 
caused in the strip (4) by the asymmetric 
introduction of tension and by distortions when 
the strip runs out of true are kept away from the 
measuring roller (6) by means of a partitioning 
device (9) . 

A device for the rolling or winding of strip, with 
a measuring roller for measuring the stresses in a 
strip length portion limited by rolls, winders,' or 
control, guide or deflecting rollers, wherein, 
between the measuring roller (6) and an assembly 
(5) causing disturbing stresses in the strip (4) , 
a partitioning device (9) for absorbing the 
disturbing stresses is arranged. 

The device as claimed in claim 2, wherein the 
partitioning device (9) possesses at least one 
roller (10) . 

The device as claimed in claim 3 , wherein the 
rollers (10) are mounted adjustably, but so as to 
be at a fixed location during operation. 

A method for the rolling or winding of strip 
having an equal thickness over the strip width 
and/or of the strip length, in which the tension 
in a strip length portion limited by rolls, 
winders, or control, guide or deflecting rollers 
is measured by means of a measuring roller, 
wherein disturbing stresses caused in the strip 
(4) by distortions when the strip runs out of true 


- 9 - 

are kept away from the measuring roller (6) by 
means of a partitioning device (9) . 
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The invention relates to a method and a device for the 
rolling or winding of strip having an equal thickness 
over the strip width, in which the tension in a strip 
length portion limited by rolls, winders, or control, 
guide or deflecting rollers is measured by means of a 
measuring roller. In order, in this case, to obtain 
more accurate measurement values and keep disturbing 
stresses away from the measuring point, between the 
measuring roller and an assembly (roll, winder, or 
control, guide or deflecting roller) causing disturbing 
stresses in the strip, a partitioning device for 
absorbing the disturbing stresses is arranged. 
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§ 1.56 Duty to disclose information material to patentability. 


(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective 
patent examination occurs when, at the time an apphcation is being examined, the Office is aware of and evaluates the teachings of all 
information material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of candor 
and good faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individuaJ to he 
material to patentability as defined in this section. The duty to disclose information exists with respect to each pending claim until the 
claim is canceled or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability of a 
claim that is canceled or withdrawn from consideration need not be submitted if the information is not material to the patentability of any 
claim remaining under consideration in the application. There is no duty to submit information which is not material to the patentability of 
any existing claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if all information 
known to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner 
prescribed by § § 1 .97(b)-(d) and 1 .98. However, no patent will be granted on an application in connection with which fraud on the Office 
was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The Office encorurages 
apphcants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent apphcation 
believe any pending claim patentably defines, to make sure that any material information contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information akeady of record or 
being made of record in the application, and 

C3 (1) It estabhshes, by itself or in combination with other information, a prima facie case of unpatentability of a claim; 


or IJl 

5|1 (2) It refutes, or is inconsistent with, a position the applicant takes in: 

f fl (i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A pnma facie case of unpatentability is estabhshed when the information compels a conclusion that a claim is unpatentable under the 
preplfiderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with the 
spedlScation, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary conclusion of 
patdRfability. 

O (c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

(1) Each inventor named in the apphcation: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and who is 
associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the 
attorney, agent, or inventor. 
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